Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.038; wR factor = 0.092; data-to-parameter ratio = 16.0.
In the title compound, C 22 H 19 NO 5 S, the carbazole skeleton is nearly planar [maximum deviation = 0.043 (1) Å ] with the pyrrole ring oriented at dihedral angles of 2.32 (6) and 1.77 (6) with respect to the adjacent benzene rings. The dihedral angle between the benzene ring of the tosyl group and the carbazole skeleton is 82. 25 (5) . Intramolecular O-HÁ Á ÁO hydrogen bonding results in the formation of a planar six-membered ring, which is oriented at a dihedral angle of 3. 06 (4) with respect to the adjacent carbazole skeleton. In the crystal structure, weak intermolecular C-HÁ Á ÁO interactions link the molecules into infinite chains and -contacts between the benzene rings and between the pyrrole and benzene rings [centroid-centroid distances = 3.374 (1) and 3.730 (1) Å , respectively] may further stabilize the structure. A weak C-HÁ Á Á interaction is also present.
Related literature
For the use of tetrahydrocarbazolone derivatives in the synthesis of Ondansetron, an antiemetic drug inhibiting the serotonin 5-HT 3 receptor, see: Coates et al. (1987) ; Gutman & Cyjon (2006) ; Molnar et al. (2006) . Tetrahydrocarbazolone ester derivatives can also be considered to be synthetic precursors of tetracyclic aspidosperma alkaloids, see: Ergü n (2007); For related structures, see: Patır et al. (1997) ; Hö kelek et al. (1994 Hö kelek et al. ( , 1998 Hö kelek et al. ( , 2004 Hö kelek et al. ( , 2006 ; , 2002 Ç aylak et al. (2007) . For bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Cg4 is centroid of the C10-C15 ring.
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009 
Comment
Biologically active compounds, which have tetrahydrocarbazole substructure, have been shown to be useful for the treatment of a variety of medicinal conditions. Tetrahydrocarbazolone derivatives were used in the synthesis of Ondansetron, which is an excellent antiemetic drug inhibiting serotonin 5-HT 3 receptor (Coates et al., 1987; Gutman & Cyjon, 2006; Molnar et al., 2006) . Tetrahydrocarbazolone ester derivatives can also be considered to be synthetic precursors of tetracyclic aspidosperma alkaloids (Ergün, 2007) . The structures of tricyclic, tetracyclic and pentacyclic ring systems with dithiolane and other substituents of the tetrahydrocarbazole core, have been the subject of much interest in our laboratory. These include 1,2,3,4-tetrahydrocarbazole-1-spiro-2'-[1,3]dithiolane, (II) (Hökelek et al., 1994) , N-(2- (Hökelek et al., 1998) , 9-acetonyl-3-ethylidene-1,2,3,4- et al., 2007) ; also the pentacyclic compounds 6-ethyl-4- (Hökelek et al., 2004 ) and 4-ethyl-6,6-ethylenedithio-2-(2-methoxyethyl)-7-methoxy-methylene-2,3,4,5,6,7-hexahydro-1,5-methano-1H-azocino [4,3-b] indol-3-one, (X) (Hökelek et al., 2006) . The title compound, (I), may be considered as a synthetic precursor of tetracyclic indole alkaloids of biological interests. The present study was undertaken to ascertain its crystal structure.
The molecule of the title compound ( Fig. 1 ) contains a carbazole skeleton with a tosyl group, where the bond lengths (Allen et al., 1987) and angles are within normal ranges, and generally agree with those in compounds (II)-(X). In all structures atom N9 is substituted.
An examination of the deviations from the least-squares planes through individual rings shows that rings A (C1-C4/ C4a/C9a), B (C4a/C5a/C8a/N9/C9a), C (C5a/C5-C8/C8a) and D (C10-C15) are planar. The carbazole skeleton, containing the rings A, B and C, is also nearly coplanar [with a maximum deviation of -0.043 (1) Å for atom C4a] with dihedral angles of A/B = 2.32 (6), A/C = 2.94 (5) and B/C = 1.77 (6) °. Ring D is oriented with respect to the planar carbazole skeleton at a dihedral angle of 82.25 (5)°. Intramolecular O-H···O hydrogen bond (Table 1 ) results in the formation of a planar six-membered ring, E (O1/O4/C3/C4/C17/H1A), which is oriented with respect to the adjacent planar carbazole skeleton at a dihedral angle of 3.06 (4)°. So, they are almost coplanar.
In the crystal structure, intermolecular C-H···O interactions (Table 1) link the molecules into infinite chains (Fig. 2) , in which they may be effective in the stabilization of the structure. The π-π contacts between the benzene rings and between the pyrrole and benzene rings, Cg1-Cg1 i and Cg2-Cg1 centroid-centroid distances of 3.374 (1) and 3.730 (1) Å, respectively. There also exists a weak C-H···π interaction (Table 1) .
supplementary materials sup-2 Experimental
For the preparation of the title compound, (I), a solution of ethyl-4-oxo-1,2,3,4-tetrahydro-9H-carbazole-3-carboxylate (1.25 g, 4.9 mmol) in dichloromethane (25 ml) was cooled to 273 K, and then sodium hydroxide (40%, 5 ml), tetrabutylammonium hydrogen sulfate (0.10 g) and p-toluene sulfonyl chloride (0.95 g, 5 mmol) were added. The mixture was stirred for 1 h, and then washed with hydrochloric acid solution (10%, 50 ml), and the organic layer was dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure and the resulting residue was chromatographed using silica gel and ethyl acetate-hexane (1:1). The product was recrystallized from ether (yield; 1.40 g, 71%, m.p. 459 K).
Refinement
Atoms H1A (for OH), H1, H2, H5, H6, H7 and H8 were located in difference syntheses and refined isotropically. The remaining H atoms were positioned geometrically, with C-H = 0.93, 0.97 and 0.96 Å for aromatic, methylene and methyl H, respectively, and constrained to ride on their parent atoms, with U iso (H) = xU eq (C), where x = 1.5 for methyl H and x = 1.2 for all other H atoms.
Figures Fig. 1 . The molecular structure of the title molecule with the atom-numbering scheme. The displacement ellipsoids are drawn at the 50% probability level. Hydrogen bond is shown as dashed line. Primary atom site location: structure-invariant direct methods Extinction correction: none 
Special details

